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1.0 INTRODUCTION

The former Hexcel Industrial Chemicals Group, Lodi Facility, presently known as Fine

Organics Corporation (FO) is located in Lodi, New Jersey. Considerable work has been

completed on site since 1985 under the Environmental Cleanup Responsibility Act (ECRA).

This report covers only that portion of the project related to the evaluation of the bedrock

aquifer.

Four packer tests and an aquifer pumping test were performed on the FO production well

(PW) to characterize the relationships, both chemical and hydrologic, between the bedrock

aquifer and the overlying overburden aquifers.

1.1 Site Description

The site is located along the east side of the Saddle River in Lodi, New Jersey.

Ground water for industrial use is obtained from a 12 inch, open borehole well, PW,

set in the silt and sandstone bedrock. The well, cased to bedrock at about 38 feet and

open borehole to total depth at 240 feet, is located in the northwest quarter of the

property. The well location is shown on Figures 17, 18 and 19.

Several monitoring well clusters are present across the site (Figures 17, 18 and 19).

The monitoring well clusters are set to monitor two separate hydraulic units

designated as the upper and lower overburden aquifers. In general the hydraulic units

are described as silty sands and gravels separated by a silty clay unit at 7 to 16 feet

below grade. Lower overburden aquifer monitoring wells are double cased through

the upper overburden aquifer into the silty clay unit and screened in the lower

overburden and are generally designated using odd numbers^ The upper overburden

aquifer monitoring wells are screened above the sDty clay unit. The monitoring wells

were utilized for ground-water level measurements during aquifer evaluation.

92KW2027.T1 1 DRAFT
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1.2 Project Description

Four discrete zone packer tests and a 24 hour aquifer pumping test were performed

on the FO PW to characterize the relationships, both chemical and hydrologic,

between the bedrock aquifer and the overlying overburden aquifers.

7.2.7 Packer Testing

The discrete zone packer tests were initiated on April 22, 1992 and completed

the following day. Each test consisted of sealing the well bore, both above and

below discrete zones within the production well, using inflatable well packers

and pumping ground water from between the packers. Water levels in wells

immediately surrounding the production well were monitored for change.

Samples for chemical analyses were retrieved from the pump discharge at the

wellhead following one hour of pumping from each zone tested.

7.2.2 Production Well Pump Testing

The aquifer pumping test was initiated on April 23, 1992 using the FO PW

pump and piping. The average pumping rate during the test was 140 gallons

per minute. The water levels in a number of monitoring wells (both upper and

lower overburden) located throughout the site were recorded during the

aquifer pumping test.
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884080005



j

2.0 GROUND-WATER HYDRAULICS OF THE LOWER OVERBURDEN
AQUIFER AND BEDROCK AQUIFER

Aquifer tests performed on the FO PW have provided data which show the lower
}

j overburden aquifer to be hydraulically connected to the bedrock aquifer.

j 2.1 Production Well Packer Testing

; A packer test was performed to obtain water samples from four distinct depths in the

facility's 12-inch diameter PW. According to geophysical logs of the well, productive

': zones occur at 60-68 feet, 122-130 feet and 198-208 feet. HR/E utilized inflatable

packers to isolate productive zones within the open bore hole of the well. An
i
' additional packer test was performed at the base of the outer steel casing of the well

at a depth of 34-44 feet to assess the possibility of conduit flow around the outer

| casing.

t
| Ten-inch diameter inflatable packers were used to isolate the target zones. The

. production well pump and associated piping was removed from the well prior to

I packer emplacement. The packers were set fifteen feet apart on a 1-1/4 inch drop

pipe and included a standard submersible pump set between the packers. Discharge

from the test was directed to the industrial sewer through FO's discharge sump to

provide uninterrupted monitoring of discharge parameters. The packers were lowered

i to the appropriate depths and inflated using an inert gas (nitrogen). Each target zone

. was pumped for one hour at approximately 2.5 gallons per minute.

: Static water levels and pumping water levels were assessed during the packer test.

' During the purging/pumping of each zone, changes in water levels were measured in

! the surrounding lower overburden aquifer wells (PI-1 and MW-15) using a hand held

water level meter. The OmniData, Inc. DataPod datalogger was installed in MW-13

j to provide nearly continuous water level data during the packer test and the ensuing
I . • • • ; • - . . - • . • ; ' • ' " '
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pumping test. Figures 1 through 4 provide graphs of the changes in water level in

MW-13 during pumping of each zone.

The data show direct response in the water level in MW-13 to pumping during Test

#3 and Test #4. Test #3 (55-70 feet) showed the most direct response. Test #4 (25-

40 feet) shows less response due to the presence of the solid casing over most of the

tested interval. Pumping from zone 1 (Test #1, 194 to 209 feet) and zone 2 (Test #2,

115 to 130 feet) showed little or no direct response respectively. This suggest the

possibility of a zone of less permeable material between 70 and 115 feet below grade.

Data indicates hydraulic connection between the lower overburden aquifer and the

bedrock aquifer.
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PRODUCTION WELL PACKER TEST #1, MW-13 WATER LEVEL DATA
packers set at 209 to 194 feet below grade
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14:40 14:48 14:56 15:04 15:12 15:20 15:28 15:36 15:44 15:52 16:00 16:08

T I M E ( h n m i n )

, MW- 13 (deep )

well pumped at 2.5 gpm
zone produced clear s i l t free wa te r

p u m p of f /pump on

Figure 1

The data represented in this graph shows that minor water level fluctuations in MW-
13 stop once pumping began, however, the minor fluctuations both before and after
pumping may be the result of positioning the packer set. The data show little or no
'direct response of water levels in MW-13 to pumping from this zone of PW.
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PRODUCTION WELL PACKER TEST #2, MW-13 WATER LEVEL DATA
packers set at 130 to 115 feet below grade

16:44 16:52 17:00 17:08 17:16 17:24 17:32 17:40 17:48 17:56 18:04 18:12
TIME(hr :min)

_»_ M W - 1 3 (deep)
well pumped at 2.5 gpm
zone produced black very s i l t y water

pump oft ' /pump on

Figure 2

Initially, the data represented in this graph appears to be showing drawdown in the
water level in MW-13, however, the drawdown begins prior to pumping and the water
level in MW-13 rises and falls during the period of pumping. This data shows no
direct response in. the water level in MW-13 to pumping from this zone of PW.
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PRODUCTION WELL PACKER TEST #3, MW-13 WATER LEVEL DATA
packers set at 70 to 55 feet below grade

18:04 18:12 18:20 18:28 18:36 18:44 18:52 19:00 19:08 19:16 19:24 19:32
T I M E ( h n m i n )

, MW-13 (deep)
well pumped at 2.5 gpm
zone produced clear slightly silty water

pump otY/pump on

Figure 3

The data represented in this graph shows direct and immediate response in the water
levels in MW-13 to pumping from this zone of PW.
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PRODUCTION WELL PACKER TEST #4, MW-13 WATER LEVEL DATA
packers set at 40 to 25 feet below grade
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well pumped at 3.0 gpm
zone produced clear silt free water

pump of f /pump on

Figure 4

The data represented in this graph show direct and immediate response in the water
levels in MW-13 to pumping from this zone of PW. The presence of the solid casing
over the majority of this tested interval provided little area for infiltration allowing
the tested interval .to be pumped dry twice during the test.
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2.2 Trend Measurements in the Lower Overburden Aquifer

Prior to initiation of the aquifer pumping test, water level trends were monitored in

MW-12 and MW-14 (upper overburden aquifer monitoring wells) and MW-13 and

MW-15 (lower overburden aquifer monitoring wells). The trend analysis (Figure 5)

of the two shallow wells, MW-12 and MW-14, showed no fluctuation in water level.

The two deep wells, MW-13 and MW-15, showed slight fluctuation with a water level

decrease during the initial stages of measurement of approximately 0.02 feet and 0.2

feet respectively.

2.3 Bedrock Aquifer Pumping Test

A twenty four hour pumping test of the bedrock aquifer was conducted on April 23

and 24, 1992. The pumping test was performed on PW using the existing submersible

pump. To minimize the recirculation of the ground water back to the well four

available discharge valves were opened inside the facility. An In-Situ HERMIT 1000B

data logger equipped with two 10 psig pressure transducers were utilized to collect

data from MW-14 and MW-15. A Datapod II datalogger equipped with two 10 psig

pressure transducers was used to collect data from MW-12 and MW-13. These

monitor well sets are closest to the PW. Water levels at selected other locations in

both the lower overburden aquifer and the upper overburden aquifer were

monitored.

Maximum ground-water drawdown occurred 23 hours into the test. The maximum

drawdown data are presented in Table 1. The PW was producing a constant 140

gallons per minute throughout the test except for a slight decrease at about 18 hours

into the test (09:45 AM on April 24) when the rate dropped to 130 GPM for

approximately 1 hour. This was caused when a discharge valve inside the facility was

inadvertently turned off. Once discovered, the problem was immediately rectified.
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STATIC GROUND-WATER LEVEL TREND
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Hexcel Project Lodi, New Jersey
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.MW-12 (shallow) _&_ MW-15 (deep)
Water levels recorded prior to initiation of pump test

-B-

14:07

Figure 5

The graph shows data collected on April 23, 1992 from monitoring wells MW-13 and
MW-15, set in the lower overburden aquifer, and monitoring wells MW-12 and MW-
14, set in the upper overburden aquifer. The data shows minor fluctuations in the
water levels in the. lower overburden aquifer and no changes in the water levels in the
upper overburden aquifer.
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TABLE 1
DISTANCE-DRAWDOWN DATA

(after 1380 minutes)
Well No.

PW

MW-1

MW-3

MW-5

MW-7

MW-9

MW-11

MW-13

MW-15

* MW-17

MW-19

PI

* MW-20

Distance from PW (ft)

0.0

363

319

255

184

164

326

71

79

370

236

140

459

Drawdown (ft)

31.2

0.57

1.31

1.74

1.54

1.37

0.92

3.22

1.55

0.56

1.97

1.48

0.20

PW - FO production well
PI - Pilot well
* The upper overburden aquifer wells that showed a reaction to the pumping of the

FO production well.

The water levels in the surrounding wells showed direct response to pumping from

the PW. Graphic representation of the water level data from these wells is presented

in Figures 6 through 11. Significant drawdown was observed in two upper overburden

aquifer wells MW-17 and MW-20 (Figure 9). MW-17 and MW-20 are located 370

and 460 feet southeast of the PW respectively. The silty-clay confining layer thins or

is absent in this area as indicated from boring logs. The drawdown observed indicates

hydraulic connection between the upper and lower overburden aquifers in this area.

This was the only area where this occurrence was observed.
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PRODUCTION WELL PUMP TEST
Hexcel Project Lodi, New Jersey
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TIME(hr:min)

MW-13(deep)

Figure 6

Data shows the reaction of the water level in MW-13 to pumping from the FO
production well. Initial variations are caused by packer testing and are represented
in prior figures. Data shows direct hydraulic connection between the bedrock aquifer
in which the production well is set and the lower overburden aquifer in which MW-13
is set. The immediate response noted in MW-13 suggests confined aquifer conditions.
This indicates a aquiclude present above the lower overburden aquifer.
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PRODUCTION WELL PUMP TEST
Hexcel Project Lodi, New Jersey

14:43 16:43 18:43 20:43 22:43 00:43 02:43 04:43 06:43 08:43 10:43 12:43 14:43
TIME(hnmin)

MW-13(deep) MW- 17. (shallow)
MW-
MW-

13 set at depth of 29.70 feet below grade
12 is set at depth of 13.60 feet below grade

Figure 7

Data shows the relationship between the water levels in the lower overburden aquifer
(MW-13) and the upper overburden aquifer (MW-12). The lack of response in MW-
12 confirms the presence of a confining unit between the upper and lower
overburden aquifers in this area. This well cluster is set approximately 70 feet from
the- FO production well at about 90° to the Saddle River.

92KW2027.T1 13 DRAFT

884080016



26

25

^ 24
Q
>

23

•5 22

u 21

^ 20

19

18

PRODUCTION WELL PUMP TEST
Hexcel Project Lodi, New Jersey

H H S

14:43 16:43 18:43 20:43 22:43 00:43 02:43 04:43 06:43 08:43 10:43 12:43 14:43
TIME(hnmin)

H MW-5 (deep) «. MW-4 (shallow)

MW-5 set at depth of 24.90 feet below grade
MW — 4 is set at depth of 6.50 feet below grade

Figure 8

Data shows the relationship of water levels in the lower overburden aquifer (MW-5)
and the upper overburden aquifer (MW-4) to pumping from the FO production well.
The lack of response in MW-4 confirms the presence of a confining unit between the
upper and lower overburden aquifers in this area. This well cluster is set
approximately 255 feet from the FO. production well at about 90° to the Saddle
River.

92KW2027.T1 14 DRAFT

884080017



22.6

22.5 I-

22.4

> 22.3

£ 22.2

13
I 22.1

22

21.9

21.8

21.7

PRODUCTION WELL PUMP TEST
Hexcel Project Lodi, New Jersey

14:43 16:43 18:43 20:43 22:43 00:43 02:43 04:43 06:43 08:43 10:43 12:43 14:43
TIME(hnmin)

H MW-l(deep)
MW-1 set at depth of 20.20 feet below grade
MW-17 is set at depth of 12.00 feet below grade

MW-17 (shallow)

Figure 9

Data shows the relationship between the lower overburden aquifer (MW-1) and the
upper overburden aquifer (MW-17). The nearly identical response in the two wells
confirms the lack of a competent confining unit between the two aquifers in this
location. This well cluster is set approximately 365 feet from the F.O production well
at about 90° to the Saddle River.
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PRODUCTION WELL PUMP TEST
Hexcel Project Lodi, New Jersey
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Figure 10

Data shows the relationship of water levels in wells located along a line running
roughly perpendicular to the Saddle River. MW-13 is set 70 feet from the FO
production well, MW-5 at 255 feet, MW-1 at 365 feet and MW-20 at 460 feet. Note
the declining drawdown with distance from the production well.
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PRODUCTION WELL PUMP TEST
22

Hexcel Project Lodi, New Jersey
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Q
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MW-13
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01:43 09:43 13:43
TIME (hr rmin )

«, MW-15 A PILOT WELL

+ MW-11

Figure 11

Data shows the relationship of water levels in wells located along a line running
parallel to the Saddle River. MW-13 has been included as a reference line for
comparison of Figures 10 and 11. MW-15 is set 80 feet from the FO production well,
Pilot Well is 140 feet, MW-9 is 165 feet and MW-11 is 325 feet away. Note that the
wells still show declining drawdown with distance from the production well, however,
the spread is greatly reduced. This may be the result of influence from the Saddle
River or some lithologic or structural controlling factor (i.e. bedding plains, fractures
or joints).
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2.4 Bedrock Aquifer Hydraulic Properties

The Jacob straight line method (Cooper and Jacob 1946) was initially used to

evaluate the aquifer hydraulic parameters. The computer program, "Easy Jacob", July

1991 by Endless Mountain Groundwater, Etters, Pennsylvania, was utilized to

generate the Jacob straight line graphs. The resulting straight line graphs show

several variations from the theoretical straight line. The resulting transmissivity and

storativity values were not considered reliable. Some general information was

determined from the graphs.

The graph for data from MW-17 shows a sudden increase in drawdown (slope

change) approximately 80 minutes into the pump test indicating a decrease in

infiltration rate. This may be the result of a less permeable boundary nearby, or the

result of dewatering of the upper overburden aquifer at this location. Straight line

graphs of data from most of the remaining monitoring wells show one or more slope

changes through the test period. The slope changes indicate progressively less

drawdown than expected. This can be caused by the cone of influence intersecting

recharge boundaries or fracture zones or leakage from overlying or underlying strata.

Pump test data and Jacob straight line graphs are presented in Appendix A.

Drawdown data from selected wells was imported into a graphic analysis program

written by Mark Collins of the Illinois State Water Survey (1984). This is a BASIC

language aquifer test program based on the Theis type-curve graphical method and

a modification of this by Walton (1962) for leaky artesian aquifer curve matching.

The data was initially compared to Theis type-curves for non-leaky artesian aquifer

conditions. Deviations from these type curves indicated possible leakage so the data

. was compared to Walton's type curves for leaky artesian aquifers. Figures 12 through

16 provide comparisons of this data from selected wells in graphic format. Table 2

provides a summary of selected transmissivity, storativity and leakage values.
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The time-drawdown graphs of several of the wells deviate from theoretical Theis type

curves for confined, non-leaky aquifers. In most cases the actual data drops below

theoretical curves indicating less drawdown than expected. In general this is caused

by increased recharge to the well. Several potential factors could contribute to this.

These include; a) the cone of depression intersecting a recharge boundary, b) the

effects of leakance through a confining unit, either above or below the aquifer zone

tested, c) variations in the hydraulic properties within the tested zone (i.e. change

from bedrock to unconsolidated soils, bedding plains, rock fractures, etc.) or d) any

combination of a,b and c (most likely scenario). Monitoring wells MW-7 and MW-19

(recovery data) produced the only data sets which closely match theoretical curves

(Theis) for confined non-leaky aquifer conditions.

TABLE 2
HYDRAULIC PARAMETERS FROM SELECTED WELLS

Well No.

MW-3

MW-5

MW-9

MW-15

GEOMETRIC
MEAN

Transmi&sivity
(gal/day/ft)

2.8 x 104

6.1 x 103

2.0 x 104

53 x 104

2.1 x 104

Storativity
(dimensionless)

6.1 X 10"4

8.8 X 1CT4

9.9 X 1CT4

2.4 X ItT3

1.1 x itr3

Leakage Factor
(gal/day/fl3)

8.7 x 10'2

1.7x10"!

5.3 x 10'1

1.7 x 10'1

1.9 X 10'1
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2.5 Aquifer Test Recovery Data

Water level recovery measurements were collected for 1 hour after completion of the

24 hour aquifer pump test. The water level recovery measurements provide a second

set of data that was used to verify the results of drawdown data. In all cases, recovery

data provided a good match to drawdown data. The lower overburden monitoring

wells (and two upper overburden) showed water level recovery related to the end of

the pump test.
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Drawdown data from the Fine Organics production well.
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Drawdown data from MW-9.
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2.6 Ground-Water Contours of the Lower Overburden Aquifer

Ground-water contour maps were generated from data collected from the lower

overburden aquifer monitoring wells at the start of the pumping test, and at 1380

minutes (optimum drawdown). Figure 17 represents ground-water contours prior to

the start of the pumping test. This figure shows that the regional ground-water flow

direction is generally towards the south. Figure 18 represents a contour map from

data collected at 1380 minutes into the test. Changes in water levels (1380 minutes

into test) were used to construct Figure 19. These figures reveal that pumping effects

extend as far as MW-19 to the north, MW-11 to the south, and MW-20 to the

southeast.
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3.0 GROUND-WATER CHARACTERIZATION OF DISCRETE BEDROCK ZONES

Ground-water samples were obtained during the packer test to determine variations in

ground-water chemistry within the target zones of the production well.

3.1 Discrete Zone Ground-Water Sampling

Water samples were collected from each of four discrete zones. The samples were

retrieved from the pump discharge at the well head following one hour of pumping.

The samples were appropriately bottled, labeled and preserved for analyses. A

bottom-filling stainless steel bailer was utilized to retrieve a water sample from the

bottom of the production well (250 feet) following completion of the packer test and

removal of the packers. Field and trip blanks were obtained for QA/QC. Water

samples were analyzed for VO+15 using U.S. EPA Method 624.

3.2 Ground-Water Chemistry

The ground-water samples were tested for ground-water quality parameters including,

metals, cations, anions, conductance, pH, alkalinity, hardness and total dissolved

solids. The results of analyses and Stiff diagrams developed from this data are

available in Appendix B.

The results indicate that all of the zones tested produced ground water of similar

chemistry with the exception of sulfates. Packer test #2 (115-130 feet) produced the

highest concentration of sulfates. The water sample from this zone contained a very

fine, black, suspended solid. The data suggests that this zone may have a different

lithologic makeup than the other zones tested or may represent a structural change

(i.e. fracture, bedding plane) containing altered mineralization. However, in general

the chemistry data suggest that the zones are chemically similar which suggests

hydraulic connection.
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3.3 Volatile Analyses Results

Ground-water samples collected during the packer test were analyzed for VO+15

using Method 624. The results are provided in Appendix B and are summarized in

the following table: .

TABLE 3
VO+15 ANALYTICAL RESULTS, PACKER TEST

(results in ug/L, ppb)

PARAMETER

Trichloroeth^ne

Toluene

TetrachJoroethene

Methyl Tert. Butyl Ether (MTBE)

TEST 1
209-194 ft

2>

ND

4J
2J

TEST 2
130-115 ft

6.08

2i
5.96

2J

TEST 3
70-55 ft

6.58

21.28

4J

!j

TEST 4
40-25 ft

7.4

ND

3j
2J

ND = Not Detected
X, = Below Method Detection Limit

Note: No other parameters (VO+15) were detected. Methylene chloride was detected in
the laboratory blank.
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j 4.0 CONCLUSIONS
i • • .
I • •

; Our conclusions, based on the data gathered during the production well packer and pump

testing, are as follows:

i • • . • •i • /
The bedrock aquifer appears to be hydraulically connected to the lower overburden

aquifer across the site. All of the lower overburden aquifer monitoring wells showed

' predictable response to pumping from the FO production well set in the bedrock

aquifer. Water use from the bedrock aquifer may produce a ground-water gradient

favorable to controlling the off-site horizontal migration of potential chemical

constituents in the lower overburden aquifer.

The existing hydraulic gradient between the upper overburden aquifer and the lower

overburden aquifer and the bedrock aquifer is upward during periods of little or no

ground-water usage. During FO production well pumping (and water use) the

gradient becomes downward in some areas. This could enhance migration of soluble

chemicals into the bedrock aquifer from the lower overburden aquifer during periods

of high ground water use.

It should be noted that the FO production well recirculates all water back to the well

unless water is being used in the plant. Thus, under non-demand conditions, the

actual drawdown in the production well is minimal even with the pump operating.

While this recirculation may result in a ground-water flow pattern towards the

production well within the immediate vicinity of the well (at depth) the effective zone

of influence will not encompass the entire site.

The transmissivity calculated from the pump test data averages 2.1 X 104 gal/day/ft,

however the range covers an order of magnitude. The storativity values range from

2.4 X 10"3 to 6.1 X 10"4 and fall mostly within the range generally associated with

confined aquifer conditions. The leakage value averages 1.9 X 10"1 gal/day/ft3 and
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represents a) the cone of depression intersecting a recharge boundary, b) the effects

of leakance through a confining unit, either above or below the aquifer zone tested,

or c) directional flow through hydraulically dissimilar units within the aquifer (i.e.

change from bedrock to unconsolidated soils, bedding plains, bedrock fractures, etc.).

Of course leakage may be due to any combination of a,b and c.

The calculated transmissivity values represent the transmissivity of the lower

overburden aquifer and the bedrock aquifer. As presented in The Lower Overburden

Aquifer Injection Well Feasibility Report (dated April 8, 1992), the transmissivity of

the lower overburden aquifer is approximately 470 gpd/ft. Tests of the FO production

well are approximately 21,000 gpd/ft. Considering the approximate thickness of the

lower overburden aquifer of 10 feet and the thickness of the bedrock aquifer at 200

feet, the bedrock aquifer is two to five times more permeable than the lower

overburden aquifer.

The upper overburden aquifer is hydraulically isolated from the units referred to as

the lower overburden aquifer and bedrock aquifer across the site except for the

southeastern extreme near MW-17 and MW-1 and extending east to MW-20. Physical

evidence from boring logs and indirect evidence from ground-water data indicates

that the silty clay confining unit is thin or absent and is not effectively isolating the

two units in this area.

Volatile organic compound analysis of ground-water samples from the four zones

involved in packer testing show the presence of minor concentrations of a number

of VOCs found in shallow soils and the upper overburden aquifer ground water.

VOCs found show no apparent trend in concentration with depth nor is there any

relationship to known degradation products of VOCs. VOC concentrations found are

sufficiently low such that their presence in samples from the tested zones may not be

representative of formation water. The peculiar manner in which the FO production
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well is used, the inability to verify isolation of each zone tested, and the low

concentrations of VOCs found are all contributing factors.

The bottom sample from the production well does show the presence of VOCs.

However, the lack of compounds that are more dense than water or the lack of

concentrations near the constituent water solubility suggests that DNAPLs are not

present in the vicinity of the well.
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HERITAGE REMEDIATION/ENGINEERING, INC.
TOLEDO DIVISION

AQUIFER PUMPING TEST
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NI

PUMPING WELL: Pb -
FLOW MEASUREMENT:.
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HERITAGE REMEDIATION/ENGINEERING, ENC.
TOLEDO DIVISION

AQUIFER PUMPING TEST

LOCATION: L^l sJl
TEST TYPE: • r^r^-r a^
PUMPING WELL: fo - v,, ^
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HERITAGE REMEDIATION/ENGINEERING, INC.
; TOLEDO DIVISION

AQUIFER PUMPING TEST

LOCATION:
TEST TYPE: C<,>
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HERITAGE REMEDIATION/ENGINEERING, INC.
TOLEDO DIVISION

AQUIFER PUMPING TEST

LOCATION:
TEST TYPE: c^s-^Lr •
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HERITAGE REMEDIATION/ENGINEERING, INC.
; . /' TOLEDO DIVISION

AQUIFER PUMPENG TEST

LOCATION: .)-•*.• , *J3
TEST TYPE: rb^sx^-r • *L**-£
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HERITAGE REMEDIATION/ENGINEERING, INC.
; TOLEDO DIVISION

AQUIFER PUMPING TEST
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HERITAGE REMEDIATION/ENGINEERING, INC.
TOLEDO DIVISION

AQUIFER PUMPING TEST

LOCATION: I~0K ; A/S
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HEXCEL PROOUCT1ONWELLPUMP TEST DATA BASE

DAY TkT» MW-13 PUMP Tlrm
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1624
1628
1632
1638
15:40
15:44
16:48
15:62
15:56
16:00
16:04
1608
16:12
16:16
1620
1624
1628
1632
1636
16:40
18:44
16:48
16:62
16:56
17.OO
1704
17:06
17:12
17:16
1720
1724

1728
1732
1736
17:40
17:44
17:48
17:62
17:66
18.00
1604
1808
18:12
16:16
1820
1824
1828
16:32
18.16
18:40
18:44
18:48
18:52
16:56
1900
19O4

19.08
19:12
19:16
1920
1924
1928
1932
19:36
19:40
19:44
19.48
19:62
19:56
20.00
20.04

4.028
4.002
3*95
3*»4
4.002
4.028
4.026
4.006
4002
3*96
3*96
3*96
3*97
3*97
3*95
3*95
3*97
3.997
3*97
3*96
3*96
3*96
3*97
3*97
3*97
4.007
3*88
3*56

3.95
4.016
4.127
4.128
4064
4.068
4.071
4.OS3
4.046
4.009
3*92
3*84
3*78
3*74
3*69
3*74
4.008
4.017
4.018
4.026
4.036
4.007
4.023
4.014
4.008
4.009
4.049
4.063
4.068
4.061
4.051
3*96
3*81
3*46
3*34
3*29
3.927
3*25
3*22
3*27
3.925
3.927
3*27
3.927
3*27
3*28
3*58
3*77
4.008

4
4

4.02
4.03

4.035
4.037
4.037
4.04

4.O41

21.566
21.542
21.635
21.634
21.542
21.568
21.566
21.645
21.642
21.536
21.636
21.635
21.637
21.637
21.636
21.536
21.537
21.637
21.637
21.636
21.636
21.636
21.637
21.637
21.637
21*47
21.626
21.506
21.49

21655
21.667
21.668
21.624
21.809
21.611
21.603
21*86
21.549
21.632
21*24
21.618
21.614
21.609
21.614
21.648
21.667
21.668
21.668
21.678
21.677
21.663
21.664
21.648
21.649
21*89
21.603
21.698
21.691
21.591
21.636
21.601
21.485
21.474
21.469
21.467
21.466
21.462
21.467
21.465
21.467
21.467
21.467
21.4«7
21.466
21.496
21.617
21.648

21.64
21.64
21.66
21.67

21.675
21.677
21.677
21.68

21.681

21.9
21.9
21.9
21.9
21.9
21.9
21.9
21.9
21.9

21.86
21.85
21.86
21.86
21.85
21.86
21.86
21.86
21.85
21.85
21.86
21.86
21.85
21.86
21.85
21.85

21.9
21.9
21.9
21.9
21.9
21.9
21.9
21*
21.9
21*
21*
21.9
21.9
21.9

21.86
21.86
21.86
21.86
21.86
21.66
21.86
21.86
21.85
21.65
21.86
21.86
21.85
21.86
21.86
21.86

21.9
21*
21.9

21.65
21.85
21.86
21 86
21.86
21.86
21.86
21.86
21.65
21.85
21.86
21.66
21.86
21.86
21.86
21.65
21.9
21.9
21.9
21.9
21.9
21.9
21.9
21.9
219
21. e
21.9
21 9

1424
1428
14:32
14:36
14:40
14:44
14:48
14:62
14:66
15.OO
15:04
16.08
16:12
15:16
1620
1624
16:28
1532
16:36
16:40
5:44

6:48
5:52
5:66
600
6:04

16:08
16:12
16:16
1620
1624
1628
16:32
15:36
16:40
16:44
16:48
16:62
16:66
17:00
17:04
17:08
17.12
17:16
1720
1724

1728
17:32
17:36
17:40
17:44
17:48
17:62
17:56
16:00
18:04
1808
18:12
18:16
1820
1824
18:28
16:32
18:36
18:40
18:44
16:48
18:52
18:66
19.00
1904

1908
19. 13
19:16
1920
1924
1928
19:32
19:36
19:40
19:44
19:48
1962

19.M
2000
2004

MW-7

LEVEL
MW-0 MW-11
LEVEL

MW-11
LEVEL

MW-6

LEVEL
MW-1

LEVEL
MW-12 MW-12 MW-U UW-n MW-U MW-U

LEVEL LEVEL LEVEL
MW-15
LEVEL

6.78
5.7«
6.78

6.76
6.78
6.78

6.76

6.76

103
104
103

103
103

103

103

103

103

6.76
6.77

6.78

6.76

103
103

103

103

in

6.77

678

6.7»

103

103

103

103

20.7(
20.71
20.71

20.71
20.71
20.71

20.71

20.71

20.71

20.71

20.71
20.71

20.71

20.71

2071

20.71

20.71

20.71

1129
1125

1124
1124
1124

1123

1123

1123

1123

1123

1941
1946

1946
1946
1946

1947

1947

1947

1947

1947

e.aa
6.82

8.62
662
8.82
8.62

8.82

8.82

8.82

8*2

21*5
21*5

21*5
21*5
21*6

21*5.

21*5

21*5:.

21*6

21*5

1122 1948

1122

1121

1121

1948

1949

1949

8.83 21.94

8.44 21*3

6.83 . 21*4

1122 1948 8* 21*7

1121 1949 8.82 21*6

1121

1121

1121

1121

1949

1949

1949

1949

8.76

884

21*9

21*3

8.88 2169



HEXCELPROOUCT1ONWEUPUMP TEST DATA BASE

DAY T»m MW-13 PUMP Tm«
ON/OfF

00
CO

^^0
oo
o
o
^*

23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

02.OO
O2O4
O2.O8
O2:12
02:16
O2 20
0224
0228
02:32
023«
O2:4O
02:44
02:48
02:62
O2:&6
03.OO
03.04
03.08
03:12
03:16
0320
0324
0328
03:32
03:36
03:40
03:44
03:48
03:52
03:56
0400
04 O4
04 O8
04:12
04:16
0420
O424
0428
0432
0436
04:40
04:44
04:48
04:62
04.66
05.OO
06XM
06O6
05:12
06:16
0620
0624
0626
0532
06:36
06:4O
06:44
06:48
06:52
06:56
06 OO
06 O4
06 oe
06:12
06:16
0620
0624
0628
O632
0836
06:40
06:44
06:48
06:52
06:56
0700
07.04
07 O8
07:12
07:16
0720
0724
0726
07:32
0736
07:40
07:44

4221
4214
4215
4J2O8
4202
4202

42
4.196
4.102
4.192
4.192
4.106

42
4202
4202
4202

42
4.197
4.192
4.187
4.188
4.187
4.187
4.186
4.183
4.185
4.183
4.185
4.186
4.187
4.186
4.187
4.187
4.187
4.186
4.187
4.192

197
197
196
192
193
182
42

4.202
4202
4202
42O2
4202

42
42

4202
4202
4207
4207
4212
4224
4229
4231
4231
4233
4238
4241
4243
4244
4248
4256
4262
4266
4272
4272
427
426

4236
4209
4.197
4204
4248
4231
4256
4241
4208
4203

42
42

4.167
4.143

21.761
21.764
Z 1.756
21.748
21.742
21.742

21.74
21.736
21.732
21.732
21.732
21.736

21.74
21.742
21.742
21 742

21.74
21.737
21.732
21.727
21.729
21.727
21.727
21.725
21.723
21.725
21.723
21.726
21.72S
21.727
21.726
21.727
21.727
21.727
21.725
21.727
21.732
21.737
21.737
21.736
21.732
21.733
21.732

21.74
21.742
21.742
21.742
21.742
21.742

21.74
21.74

21.742
21.742
21.747
21.747
21.752
21.784
21769
21.771
21.771
21.773
21.778
21.781
21.783
21.766
21.768
21.796
21.802
Si. 806
21.812
21.812

21.61
21.8

21.776
21.749
21 .737
21.744
21.788
21.771
21.795
21.781
21.748
21.743

21.74
2174

21.707
21.883

' 21.9
219
21.9.
21.8
21.9
21.
21.
21.
21.
21.
21.8
219
21.9
21.9
21.9
21.9
21.9
21.9
21.9
21.9
219
219
21.9
219
21.9
21.0
21. »
218
21.9
219
21.9
21.0
21 »
21.9
21.9
21.9
219
21.9
218
21.9
21.9
21.9
21.9
21.9
21.9
21.9
21.9
21.9
21.8
21-8
21.9
21 »
21.9
21.9
21.9
219
21.9
219
21.9
21.0
21.0
21.9
21.9
21.0
21.9
21.9
21.0
21.9
21.0
21.9
21.9
21 9
21.9
21.9
21.9
21.9
219
21.9
21.9

21 «5
21.85
21.85

21.9
21 9

21.85
21.65
21.85

02:00
02 O4
02:08
02.12
O2:16
0220
O224
0228
02:32
0236
02:40
02:44
02:48
02:52
02:0
0300
03.O4
03.O8
03:12
03:16
0320
03:24
0328
03:32
03:36
03:40
03:44
03:48
03:62
03:66
04 OO
C4O4
04:08
04:12
04:16
0420
0424
0428
0432
04:36
04:4O
04:44
04:48
04:52
04:56
0500
05 .04
0608
06:12
06:16
0620
0524
0628
06:32
06:36
05:40
06:44
06:48
06:62
O5.&6
06OO
06:04
0608
06:12
O9:16
0620
0024
06:28
06:32
06:36
06:40
06:44
06:48
06:52
06:66
07 OO
07 .04
0708
07:12
07:16
0720
0724
0728
07:32
07:36
07.40
07:44

MW-7 "VV-7 MW-9 MW-0 MW-11 MW-11 MW-6 MW-« MW-1 MW-t MW-12 MW-12 MW-13 MW-13 MW-14 MW-U MW-16 MW-15
LEVEL LEVEL LEVEL LEVEL LEVEL LEVEL LEVEL LEVEL LEVEL

103 20.71

103 20.71

103 2O.71

Ol



00
CO
£>.
O
00
O
O
J^
0

-^
a
23
23
a
a
a
n
23
23
23
23
23
23
23
23
23 (
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

Z3

23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

no. -Ml

36:62
XM
Dora
38 O4
38.08
00:12
39:16
3820
20:24
3928
39.32
39:36
30:40
30:44
39:48
>9:62
»:66
0.130
0*X
o.oe
0:12
0:16
020
024
02fl
0:32
0:36
0:40
0:44
0:48

0:62
0:66
1:00
1:04
1.08
1:12
1:16
120
124
128
1:32
1:36
1:40
1:44
1.48

1:62
IM
2.00
2:04
2:08
2:12
2:16
220
224
228
2:32
2:36
2:40
2:44
2.48
2:52
2:66
3«0
304
3.O8
3:12
3:16
320
324
328
3:32
3:36
3:39

w:»s
17*0
18.03
8:07
8:11
8:1$
6:19
623
827
8:31
8:35
8.39
8:43

8:47
8:61
8:55
e.ea
9«3
8.07
8:11
9:15
9:19
923
927
9 3t

«.<*;>
4.047
4.083
4.083
4.061
4.081
4.065
4.095
4.096
4.098
4.O66
4.096
4.096
4.093
4O68
406»
4.006
4.063
4.081
4.O61
4.O81
4.O81
4.063
4.061
4.061
4.063
4.078
4.061
4.091
4.078
4.062
4.063
4.081
4.08

4.081
4.086.
4.086
4.066
4.066
4.087
4.087
4.064
4.06t
4.092
4.091
4.091
4.091
4.093
4.060

4.039

\'tX£

128
1277

1275
127

1265

1263
126

1258
1251

1248
1246
1241

1238
1236
1237
1234
1231
123

1227
1225
1221
122
122

t 9Tfl

21.662 2 .9
21.687 2 .9
21.623 2 .9
21.623 2 .9
21.621 2 .9
21.621 2 9
21636 2 0
21635 2 .9
21.636 2 .9
21.636 2 .9
21.638 2 9
21.636 ' 2 .6
21.636 2 .9
21.633 I .»
21.S28 2 .0
21.626 2 .8
21.626 2 .9
21.623 2 .9
21.621 2 .9
21.621 2 .9
21.621 2 .8
21.621 2 .9
21.623 2 .9
21.621 21.9
21.621
21.623
21.618
21.621
21621
21.618
21.622
21.623
21.621
2162

21621
21.626
21.626
21.626
21.626
21.627
21.627
21.626
21.628
21.632
21.631
21.631
21.631
21.633
21.629

21 .579

te&£4
1882

18817
18816
1881

18406
16603

188
18.796
18791
16788
18786
18781
18778
18776
18777
16774
16771

1877
18767
18.766
18761

1876
18.76

IP 7*0

08:48
W«
06 :56
09:00
09:04
09.06
09:12
09:16
09:20
09:24
09:26
09:32
09:36
09:40
09:44
09:46
09.62
OO.M

0:00
0:04
0:08
0:12
0:16
020
0.24
0:28
0:32
0:36
0:40
0:44
0:48
0:62
0:66
1:00
l.tM
1.08
1:12
1:16
120
V24
128
1:32
1:36
1:40
1:44
1:48

1:62
11.66
12:00
12:04
12:08
12:12
12:16
1220
12:24
1228
12:32
12:36
12.4O
12:44
12:48
12:62
12:66
13:00
3:04
3:06
3:12
3:16
3.20
3:24
3:28
3:32
3.36
3:39

If .DO

17:69
18:03
18:07
18:11
16:15
18:19
18:23
827
8:31

8:36
8:39
6:43
8:«7
8:51
8:66
8:69
9:03
9:07

9:11
9:15

19:19
19:23
19:27



HEXCEL PROOUCnONWELLPUUP TEST DAT* BASE

CO
CO
£k
0
00
o
0
•fk
«,J
^>l

DAY

23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24.
24
24
24

Trr* MW-13 PUMP TVT*

1935 1216
9:39 1215
«:« t216
9:47 1216

9:61 1213
9:56 1213
9:69 1209

20:03 1206
20.O7 1 208
20:11 1204
20:16 1204

20:19 1203
2023 12O3
2027 1203
2031 12O2
20:36 1203
2039 1201
20:43 1.196
20:47 1.197
20:61 t.lM

20:65 1.192
20:59 1.189
21X0 1.186
21.07 1.184
21:11 1.18
21:15 1.178
21:19 1.176
2123 1.178
2127 1.174
2131 1.176
2136 1.173
21:39 1.171
21:43 1.171
21:47 1.17
21:61 1.17
21:66
21:59
22.03
22:07
22:11
22:16
22:19
2223
2227
2231
2236
2239
22:43
22:47
22:51

.168

.169

.167

.164

.167

.W7

.167

.163

.161

.159

.159

.157

.164

.153

.152
22:66 1.16
22:69 1.15
23ttJ 1.15
23.O7 1.15
23:11 1.151
23:15 1.15
23:19 .148

2323 .147
2327 .146
23:31 .146
23:35 .H6 1
23:39 .142 1
23:43 .142 1
23:47 1.14
23:51 l.U
23:55 t.W
23:59
00.03
00fl7
00:11
00:15
00:19
0023
0027
00:31
0035
00:39
00:43
00:47
00:51
00:55
O0:59
01X13
01 137
01:11
01:15
01:19
0123

.137 1

.137

.07

.136

.135

.134

ON/Of F

6756
6756

16756
18756
18753
6753
8749
8746
8746
8744
8744
8743
8743
6743
8742
6743
8741
8738
8737
8736
6732
6729
6726
8724
18.72
8718
6716
8716
8714
8715
8713
6711
8711
1671
1671
8708
87O9
6707
87O4
6707
6707
6707
8703
6701
8699
6699
8697
8694
8693
8692
1669
1869
1669
1869
6691
1869
8666
8667
8666
8686
6666
6662
8682
1668
1866
1866
8677
8677
6677
6675
6675
8674

.133 8673

.134 8674

.136 6676

.136 8675

.133 8673

.133 8673
1.13 1667
.129 16669
.129 6669
.129
.128
.128
.128
1.13
.128 1
.125 1

B669
B668
3668
B668
667

B666
B665

19:36
9:39
943
9:47
9:51
956
959

20 O3
20.07
20:11
20:16
2O:19
2023
2027
20:31
20:36
20:39
20:43
20:47
20:61
20:65
20:59
21:03
21:07
21:11
21:15
21:19
2123
2127
21:31
21:35
21:39
21:43
21:47
21:51
21:56
21:69
22:03
22:07
22:11
22:16
22:19
2223
2227
2231
22:35
22:39
22:43
22:47
22:51
22:56
22:59
23:03
23:07
23:11
23:15
23:19
23:23
23:27
23:31
23:36
23:39
23:43
23:47
23:61
23:56
23:59
00:O3
OO:07
00:11
00:15
00:19
0023
00:27
00:31
00:36
00:39
00:43
00:47
00:61
00:56
00:59
OHXJ
01:07
01:11
01:15
01:19
0123

MW-7
LEVEL

MW-8
LEVEL

MW-11
LEVEL

MW-6
LEVEL

MW-1
LEVEL

MW-tt
LEVEL

wvv-u
LEVEL

MW-15
LEVEL.



HEXCELPHOOUCT10NWEU.PUMP TEST DATABASE

00
CO
4^
o
CO
o
o
•t*.
00

1 Tim.

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

0127
O131
01:36
0139
01:43
01:47
01:61
01:66
01:59
02:03
02:07
02:11
02:16
O2:10
0223
0227
0231
0235
02:30
O2:43
02:47
02:61
0266
02:60
03.O3
03»7
03:11
03:15
O3:t9
O323
0327
0331
0336
0333
03:43
O3:47
03:51
03:65
03:69
04 *J3
O4O7
04:11
O4:15
04:10
0423
0427
0431
04:36
0439
04:43
04:47
04:51
04:56
O4:69
05:03
05.07
06:11
05:15
06:10
0623
0627
0531
05:36
0639
O5:43
06:47
05:51
05:55
06*9
06 A3
0607
06:11
06:15
06:19
0623
0627
0631
06:35
0639
06:43
06:47
06:51
06:65
06:59
07.03
07 »7
07:11
07:15

MW-O PUMP

1.125
1.124
1.125
1.124
1.124
1.125
1.123
1.123

.12

.12
t 122

.12

.12

.12
1.110
1.117
1.116
MM
1.113
1.113
1.113
1.111
1.108
1.106
1.106
1.106
1.103
1.103
1.102
1.101
1.101
1.101
1.101

.1.101
1.1

1099
1099
1097
1089
1006
looe
1094
1094
1094
1064
1064
1092
1002
1091
10B4
1092
109

1069
1DO

1089
1096
1066
1088
10S6
1095
1086
ices
1065
10S3
10B

1078
1077
1077
1077
1077
1078
1078
1077
1074
1073
1072
1072
1073
1074
1073
1072
1069
1072
1074
1072
1073
1072
1069

ON/OFF

18666
1S£64
18666
1B664
18664
18166
16663
18663
1866
1866

18SS2
18M
18M
IBM

18669
18667
18266
18266
18663
IB663
18663
18661
18S48
18*46
18646
18M<
18643
16A43
16A42
1864
1864
18C4
1864
1864
1864

18639
18639
18637
18639
18jS36
18638
18634
18634
18634
18634
18634
18832
16632
18A31
18£34
18632
1863

18629
1863

18C29
18626
18626
18628
18626
t«62S
18626
18626
18626
18623
1862

16618
8617
8617
6£17
8617
8618
8618
86 7

186 4
186 3
186 2
186 2
186 3
186 4
186 3
186 2
B6O9
8612
8£14
8612
B613
8612
86O9

MW-7
LEVEL

MW-a
LEVEL

MW-11
LEVEL

MW-« MW-t
LEVEL

MW-t
LEVEL

MW-12 MW-12
LEVEL

MW-O MW-O
LEVEL

MW-H MW-U
LEVEL

UW-16 MW-16
LEVEL

0127
01:31

1:36
1:30
1:43
1:47
1:61
1:66
1:59

02:03
O2.07
02:11
02:16
02:19
O2 23
02:27
02:31
02:36
02:30
02:13
02.47
02:61
02.66
02:60
0303
03XJ7
03:11
O3:1&
O3:10
O323
0327
03:31
O3:36
03:39
03:43
03:47
03:61
03:56
03:50
04.03
04:07
04:11
04:16
04:10
04:23
0427
04:31
04:36
O4:39
04:43
04:47
04:51
0456
04:69
05 «3
05:07
05:11
06:16
06:19
0523
0627
06:31
05:36
06:39
06:43
06.47
05:61
06:55
06:59
06 O3
06X>7
06:11
06:15
00:10
0623
0627
06:31
06:36
06:39
06:43
06:47
06:61
06:56
06:69
07.03
07:07
07:11
07:15



HEXCEL PBOOUCTIONWEU PUMP TEST DATA BASE

MW-O PUMP
ONKXF

MW-7 MW-7 MW-9 MW-« MW-11 MW-11 MW-« MW-« MW-I MW-I MW-O MW-« MW-O MW-O MW-M MW-M MW-16 MW-16
LEVEL LEVEL LEVEL LEVEL LEVEL LEVEL LEVEL LEVEL LEVEL

00
CO
4*.
o
00
o
o
£t
<£>

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

24

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

07:18
0723
0727
0731
0736
0739
07:43
07:47
07:61
07:56
07:6*
06 «S
06 «7
06:11
06:16
06:18
0623
0627
0631
06:35
06:39
06:43
06:47
06.61
06:66
06:59
09 O3
09«7
09:11
09:15
09:19
O923
0927
0931
08:35
0939
09:43
O9:47
O9:51
09:66
09:69
1003
1007
10:11
10:16
10:19
1023
1027
1031
1036
1038
10:43
10:47
10i1
10:56
10.59
1103
11:07
11:11
11:15
11:19
1123
1127
1131
1136
1139

1:43
1:47
1:61
1:66
1:59
2O3
2:07
2:11
2:15
2:19
223
227
2:31
235
239
2:43

2:47
251
2SS
269
3<a
3O7

1068
1073
1O78
1079
1077
1O79
1077
ID74
1067
106
IDS
108

1064
1067
1072
1D72
1089
1057
1066
1O46
1066
106

1O68
1D&2
1066
1O66
1064
1062
1062
1066
1067
1064
1O43
1023
1013
1O3

1097
1.U2
1.W7
1.182
1.187
1.183
1.196
1.196
1201
1203
1.03
1O8

1018
0.994
0.962
0.972
0.966
0.96

0.856
0.663
086
OK

0.948
0.846
0.946
0.943
0.843
0943
0.94
094
0.84

0936
0.036
0.834
0.836
0.833
0.936
0933
0933
0.933
0.833
0*33
0.833
0.933
0936
0.933
0933
0933
0834
0 B33
0.829
0828

18608
16513
18618
18618
18617
16619
18617
18S14
18B07

166
1«6
16 fi

18004
I860?
18612
18612
18fi09
ieao?
18596
18666
18S86
1669

16298
18iW
18696
18596
18594
18592
18&92
18E96
18597
18594
18583
18563
16563
1857

18637
18682
18.707
18722
18727
18733
18736
18738
18741
18743
18673

US
18566
18534
18522
16612
18506

1«5
18X96
18/493
1849
18/18

18488
18/488
16/186
18483
18483
18483
1848
1846
1848

18478
16476
16474
18476
18473
18476
18473
18473
18473
18473
18473
18473
18473
18476
16473
18473
18473
18474
18473
18469
18468

07:19
07:23
07:27
07:31
07:36
07:39
07:*3
07:47
07:61
07:66
07:59
oe.oa
O8:07
oe:ii
06:15
06: IB
06:23
0627
06:31
06:36
06:39
060
06:47
06:&1
Ofl:S6
06:69
09.O3 .
09.07
09:11
00.1S
09:10
08-23
09:27
09:31
09:36
0939
09:O
09:47
09:51
00:56
09:69
10:03
10:07
10:11
10:15
10:19
10:23
10.27
10:31
10:35
10:39
10:43
10:*7
10:61
10:56
10:59
11:03
11:07
11:11
11:16
Il:i9
11:23
11:27
11:31
11:36
11:39
11:40
ii:47
11:51
11:56
11:59
12:03
2.07
2:11
2:16
2:19
223
2:27
2 31
2:35
2:39
2 43

1078 20 1277 1973 1048 21.93

1102 tea

1103 1966 10 1BA3 10 fl 18B6 1278 1»72 105 21.92

11O6 t9£ 10O3 19B 10£1 1997 127D 1071 10£ 21.92

11.1 1B58 10O4 1979 1063 1996 t2B2 1966 1061 21.91

11.1 18M 10 OS 19,78 1063 1096 12flS 1966 1051 21.01



HEXCEL PRODUCTION WEU. PUMP TCST DATA BASE

CO
00
£t
o
00
0
0
en
o

DAY 11

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

' 24
24
24
24
24

tm

13:11
13:1$
13:19
1323
327
3:31
335
3 .-30
3:43
3:47
3:61
3:66
3:69
4:03
4:07
4:11
4:16
4:19
423
427
4:31
4:36
4:39
4:43
4:47
4:61
4:66
4:69

15XJ3
1Sfl7
15 11
16:15
16:19
1623
1527
1531
1536
1539
15:43
15:47
15:61
15£6
15:69
18.O3
16OT
16:11
16:16
16:19
1623
627
631
6:36
6.39
6:43

16:47
1651
16:55
16:59
7.03
7.07
7:11
7:15
7:10
723
727

1731
7:35
7:39
7:43
7:47
7:51
7:55
7:69

16S3
1 .07
1 :1t
1 :16
1 :19
1 23
1827
1831
1635
1639
6:43
8:47
B:5l
6:55
6:59

»

0.028
0.028
0.919
0.021
0.919
0.819
0814
0.000
0.016
0.916
0.914
0-019
0.916
0.911
0.900
0.916
0.916
082

0.921
0.92«
O.928
0.928
0.923
0.928
1316
2226
2.726
2908
3.142
3239
3306
3.361
3.404
3.441
3.464
3.493
3.613
3.633
3.S6

3666
3.68

3.64)2
3.6O3
3.612
3.623
3.829
3.638
3.846

3.66
3.68

3.667
3.676
3.677
3. 683
3.686
3684
3686
3.7O4
3.7C*
3.708
3.712
3.716
3.723
3.725
3.728
3.73

3.736
3.736
3.74

3.741
3.746
3.747
3.751
3.752
3.766
3.767
3.761
3.763
3.764
3.768
3.769

3.77
3.773
3.774
3.776
3.775
3.777

3.78

4W-13 PUMP TVn4
ONKff

16468
18468
18469
16481
18469
16469
16464
18449
18466
18458
18464
18468
16468
18451
18449
16468
16466
1646

18461
18466
18466
16466
16463
18466
16868
19766
20286
20.628
20.682
20.779
20.846
20.901
20944
20.981
21.004
21.033
21.063
21.073
21.09

21.105
21.12

21.132
21.143
21.162
21.163
21.168
21.178
21.188
21.19
212

21207
21216
21217
21223
21228
21234
21236
21244
21246
21248
21252
21256
21.263
21266
21268
21.27

21275
21276
2128

21281 1
21.286 1
21267
21291
21.292
21296
21.297
21.301
21.303
21.3O4
21.308
21.3O9

21.31
21.313
21.314
21.315
21.316
21 317

21.32

13:11
13:16
13:19.
323
327
331
3:36
3:39
3:43
3:47
3:61
3:66
3:69
4.O3
4:07
4:11
4:16
4:19
423
4:27
4:31
4:36
4:39
4:43
4:47
4:51
4.65
4:59
5:03
5:07
5:11
6:15
S:I9
523
6:27
5:31
S:36
5:30
5:43
6:47
5:51
5:66
5:59
6:03
607
6:11
6:16
6:19
623
627
631
6:35
6:39
6:43
8:47
6:51
6:66
6:69

.03

.07
:1 1
:I5
:19
23
27
31
35

7:39
7:43
7:47
7:51
7:56
7:69
6:03
8.07
8:11
6:15
6:19
823
827
8:31
8:36
8:39
8:43
6:47
8:51
6:55
8:59

MW-7 MW-7
LEVEL

MW-9
LEVEL

MW-11
LEVEL

MW-6 MW-6
LEVEL

MW-1
LEVEL

MW-12
LEVEL

MW-13 UW-tJ
LEVEL

MW-U MW-W
LEVEL

MW-16 MW-U
LEVEL

7.16
7.03
6.66
666
0.4
6.3

6.33
63

627
6.14
6 12

6.16
6 IS

10*4
1074
1O6
104

1034
102*
1022
10.1*
10.O
101

10 D*
10O7

10,74
19M
20 .oe
2026
20.S4
2O.4

20.4«
20.6

2066
20.66
20.66
2001

1007
0.62
962
0.44
0.36
03

0.26
023
02

6.1ft

1076
20.01
20.31
20.38
20.*4
2063
20.67
206

20.53
20.66
2007

1288
1217
283
289

264
234
221
208

199
191
IBS
170

1962
1063
1967
1981

1098
20.16
2029
20.12

20.61
20.69
20.66
20.71

10 £2

106

10/18

1044

104

1037

21.9

21.92

21.94

21. W

22.02

22.06



Drawdown (ft) HEXCEL PRODUCTION UELL
o

18

28

\ - !1
1

1
1

1
i .

.X,

*T-'

'"̂ .••.

; *î . !

| RESULTS St ra ight- l ine Ana U ! J~L 1 "̂*-^i> I ^> it /\j

! Transnissiuitu - IMHBB0 GAL/DAV/FOOT
Storatiuity = •PPfWPBBP

oo t8 = 8.126^ Slope =15.688
00 j

0
00
o
o 48 '

''••...

--

..

Zi

*'•-.

-4iiA

i

I

^* * TT-> * ^ J s"T« j« *"1 d~l J i~l ni /I J f1E- 188 1888
Time (ruin)



Braudoum (ft)
8

HEXCEL MW-1

00
00

ô
CO
o
o
en
ro

-RESULTS Straight-line Analysis-
i r-ansm i ss i u i ~cy
Storatiuity -
t8 =24.949

GAL/DAV/TQOT

Slope - 8.453

100 1808
Time Cm



00
00•c*.o
00
o
o
Ol

0

Dr-awdoun (ft) HEXCEL nU-3

-RESULTS Straight-line Analysis
Transn i ss i ui ty -
Storatiuity =
tO = 3.728

GAL/DAy/FOOT

Slope = 0.788

Time



Drawdown HEXCEL HU-5

00
CO

ô
00
o
o
Ul

-RESULTS Straight-line Analysis-
Transmissiuity -
Stor-atiuity -
t8 =18.864

GAL/DAV/FOOT

Slope - 1.398

1 18 188
Time (PS in)

1888



Dr-audowri (ft) HEXCEL MU-9

00
CO
•c*.o
00
o
o
en
en

CJ

i

""X...

"̂ x

—

RESULTS Straight

^
'-.•-.

_

'"••-

i i i i c; n 1 1 «-*. l y i_r X o-

Transmissiuity = «aHHHM GAL/DAV/FGOT
Storatiuity - ̂ HBM
tO = 1.166 Slope = 8.688

?

""•--..

""•-.._

"'"•--...

'•-..

.

^
-•-.___ •

188
Tine Cm in)

1868



Brawdoum ( f t ) HEXCEL MU-11

00
00
£>.
o
CO
o
o
01
O)

CJ

Iran
Stop
te =

!

_d
i

^
.

"•-__

*—'-*•-,

RESULTS Straight- 11 ne
sriiissiuity = 4flBBHPB0l

1.222 Slope -

.

A 'jil ~^ 1 1 1 -f~~- T -T> _ . .i !<_*. i. y-^> 1 ^a-

P GAL/BA¥/FOOT

0.387 ""---...

'•

"'"'-'' .'!* \

180 ieee
Tir^e



Drawdown (f t) HEXCEL MU-13

00
CO
4*.
o
00
o
o
Ul

r i

1

2

Trail
Stor
te =

A

R T r Q i f T T^ ^'-f-y^ i r'n-f 1 i V4j=»
fl Hi O U JU 1 O U lr I Cl i y I 1 Ir ill Str

smissiuity = •BBOflBfe
a t i u l t y = ^BBBUfiM
8.164 Slope =

O>-> -1 | ^_J-/~*- T T~ >•

' GAL/BAy/FOOI

1.128

""•---._•--..

18 I860
T i me C .n i



Drawdown (ft) HEXCEL HU-15

00
00
4*.o
00
o
o
en
oo

O

i

Iran

^

!
\

— \ Zi.

RESULTS Straight- l ine
sra iss iu i ty = ^BHflflR

E E S i ^ l ly-o- i-Lh-
11 GAL/DAV/FOOT

Storati^ity - OBMEBBBflBk
t8 = 5.14? Slope = 1.387

-~>

i -

-

—t£^

16 188 1888 10C
Time Cm in)



Drawdown ( f t ) HEXCEL MU-17

00
00
*>.o
00
o
o
en
CD

RESULTS Straight-line Analysis

Storatiuity
t6 = 8.632 Slope -

10 168
Time Cm In)

-3



BraudotJtt ( f t ) MU-19 Recouery

00
00
•u
o
00
o
o

o

1

-ix._

^^

'>

DT7QI IT TC Q-< v^r> ,' r,1* (- — 1 i ^d ^^3 1 • •<- i <-

:

.

"""•--, .--,

Transmiss iv i ty - <VHH9H»1 GAL/DA V/FOOT '""-,. " ^ ...
Storatiuity = wMflBBBV X. — I
±.Q = 2 . 1 0 6 Slope = 1.360 \, !

7
'"'••-,.

1 10
T i m e ( m i n )

168



Drawdown Cf1 ) HEXCEL HU-2B

00
00
*».o
00
o
o
o>

CJ

Iran
Stor
t8 =

1

D17Q! IT fQ 0-1--^^ -: f,U-f 1 ^-kt*
ill-iOL? Aj 1 O =_> i_r A Cl 1 y f! L- ill ll_r

smiss iui ty -• ^HBSflBBM^f

16.379 Slope =

—

~zf±r- — —

i ' i 1 1 IA i y ii A ii

> GAL/DAV/FOOT

: 6.893

-_
• . . . . . ' , • : . '

ie 108 1888 1RR
Tircie



Drawdown (ft) Pilot Well (PI).-Recovery

CO
CO
•Ct
o
CO
o
o
enro

u

1

""•-r;f\

"li

DT7Q! IT T<^ Q4- ^ ^ ,' ̂ 1%4- — 1 i ^r^. A^n 1 • f^ i ^

.

^

**••> ..-•-..

'**K± *~*̂
""-.. 1

"""•---..
r iJDOUJLiio o u i ' c i i y j i u i i i n _ r n i i a . i y c > i c > •--._

Transniss iv i ty '= i^HHHHM GAL/DAY/FOOT
Storatiuity = «4PVMBV
t0 = 2.310 Slope = 0.880

9
1 10

T i m e ( m i n )
188



APPENDIX B

LABORATORY ANALYTICAL REPORTS

92KW2027.T1 DRAFT

884080063



S t i f f Oiogrom
of

PW PACKER #1
CATIONS " AN IONS

11 * 1 1 1 1 1 1 1 1 1 1 i i i i i i i i i i r , ~

r ' -i -f + . J • l l I l l l l f ' lLo i. i i ' ' ' ' i /

Un"1"* 1 1 1 I ! 1 ' 1 f 1 I •

\

£".»•*"*• _u i -_i — 4 j i i - --) — i i - \

A 1 I 1 1 f 1 1 I 1 LV^A"1

"N
X.

I I 1 I X 1 1 1 1 1 | MV

S\ 1 . . | j , .1 J- 1 t 1 1 ! (Y»;

25 20 10
epm

0 . TO
epm

CAT IONS: ppm Kpn "epm

SODIUM NO* NO ANALYTICAL
POTASSIUM K * 1.8J. o.Ob dAi

CALCIU-I Cc r ' 88.01 ^.39 41.t
MAGNESIUM M<3" '/b'.W '.'.;< 5.? XI

IRON Fe" 0.00 0.00 0.00

error in cotion/oaion bolonce: -13.54"

AN IONS :

CHORIDE C l "
HC03
SCW1

ppffl

_'1.0i':
epir. "ep<n

pwpuck 1 .d

CARBONATE C03 : 2 X>0 O.O/ u.4;

NITRATE N03" l« AI-JALYI ICAL

Tota l Hardness (os CaC03): 531.96 (Very Hord)

FORMER HEXCEL CORP. Si l t
L'JU i . !v,;

884080064



CATIONS

NQ+

S t i f f Diagram
of -

PW PACKER #3

Co"

Mq4

AN IONS

HC03'

504

CO;

epm

CAT IONS :
SODIUM
POTASSIUM
CALCIUM
MACNESIUM

K *

Ca+

Mq

Fe*

ppm epm

NO ANALYTICA[
1.75 0 .04

73.54 3.63
65.44 5.36

0.00 0.00

0.49
40.43
59.07

0'.00
error in cot ion/onion bo I once: - b.30?-

pvpock3 .(

AN ION'S : ppQ

OtORlDf Cl" 1S.OC-
BlCARSOfiML" K03' lot.O"
S!JJAT[ S04: 59-3.0?

UfSOfiAll COj '" -. '.^
N I T R A T E N03: ffj

io to l Hat oness (osCoLuji :

epm 'epm

u.O.' u.bo
1 V] !CA!

4bJ .o4 ( V e r y Horo;

FORMER HEXCEL CORP. SHE
LOO I, ID

61064

884080065



f^

St i f f Diagram
of

PW PACKER #4
AN IONS.

C l "

CAT IONS: ppm epm *epm

SODIUM No" NO ANALYTICAL
POTASSIUM K ' 3.21' O.U8 0.77

CALCIUM Co** 84.60 4.;2 39.33
MAGNESIUM Mo/- 77.28 6.36 59.23

IRON • Fe~ 1.35 0.07 0.68

error in cat ion/on ion be lance: -18.99*

• pwpack4 .dwq

AN IONS :

CHORItt CI"
BlCARBONATf HC03
SULFA1E SW :

CARBONATL 003

NITRATE N03 :

ppm
H .00

199 /X1

5SO .CV

i.-,'.

NO ANAL ^U

epm

OJ9
5 J6

!.;• .Of

/ .5i
L'O ^

Total Hardness (as C-rO;v

HLXCEL COkP.
LOO I, NJ

61064

884080066



:AT IONS.
. N o *

St i f f Diagram
of

PW Packer Bottom

50!

CC3

epm

CAT IONS:
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884080067



ALL-TEST
ENVIRONMENTAL
LABORATORIES, INC.

60 Railroad Avenue, Hasbrouck Heights, N.J. 07604
(201) 288-6511 FAX: (201) 288-6887

May 06, 1992

Heritage Remediation/Engineering, Inc.
Toledo Division
5656 Opportunity Drive
Toledo, Ohio 43612

Re: PW Packer Bottom
Laboratory Proiect No. S-2993

Please note the following results for the water sample
received on 04/24/92 and analyzed for the following
parameters:

Analysis Results MDL ppb

Total Cadmium
Total Chromium
Total Copper
Total Lead
Total Arsenic
Total Selenium
Total Zinc
Total Mercury
Iron
Potassium
Calcium
Magnesium
Carbonate
Bicarbonate
Sulfate
Chloride
PH
Conductance
Total Alkalinity
Hardness
Total Dissolved Solids

ND 20
ND 20
ND 20
ND 50
ND 5
ND 5
0.056 mg/1 (ppm) 20
ND 0.05
1.475 mg/1 (ppm) 50
1.694 mg/1 (ppm) 20
79.84 mg/1 (ppm) 50
67.56 mg/1 (ppm) 50
0.0 mg/1 as CaC03
185 mg/1 as CaC03
682 Jng/1 (ppm)
14.0 mg/1 (ppm)
7.480
1000 micromhos/cm
185.0 mg/1 as CaC03
580.0 mg/1 as CaC03
762.0 mg/1 (ppm)

By;

Irving BerRowitz
Laboratory Manager

MDL = Method Detection Limit
ND = Non Detected ( below MDL )

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. #02525
884080068



ALL-TEST
EN VIRONMENTAL
LABORATORIES, INC.

60 Railroad Avenue, Hasbrouck Heights. N.J. 07604
(201) 288-6511 FAX: (201) 288-6887

May 06, 1992

Heritage Remediation/Engineering, Inc.
Toledo Division
5656 Opportunity Drive
Toledo, Ohio 43612

Re: PW Packer #4
Laboratory Proiect No. S-2993

Please note the following results for the water sample
received on 04/24/92 and analyzed for the following
parameters:

Analysis Results MDL ppb

Total Cadmium
Total Chromium
Total Copper
Total Lead
Total Arsenic
Total Selenium
Total Zinc
Total Mercury
Iron
Potassium
Calcium
Magnesium
Carbonate
Bicarbonate
Sulfate
Chloride
PH
Conductance
Total Alkalinity
Hardness
Total Dissolved Solids

ND 20
ND 20
ND 20
ND 50
ND 5
ND 5
0.027 mg/1 (ppm) 20
ND 0.05
1.353 mg/1 (ppm) 50
3.220 mg/1 (ppm) 20
84.60 mg/1 (ppm) 50
77.28 mg/1 (ppm) 50
1.0 mg/1 as CaC03
199 mg/1 as CaC03
580.0 mg/1 (ppm)
14.0 mg/1 (ppm)
7.48O
1000 micromhos/cm
200.0 mg/1 as CaC03
512.0 mg/1 as CaC03
781.0 mg/1 (ppm)

By:

Irving Beri
Laboratory

MDL = Method Detection Limit
ND = Non' Detected ( below MDL )

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. #02525
884080069



ALL-TEST
'ENVIRONMENTAL
LABORATORIES, INC.

60 Railroad Avenue, Hasbrouck Heights, N.J. 07604

(201)288-6511 FAX: (201) 288-6887

May 06, 1992

Heritage Remediation/Engineering, Inc.
Toledo Division
5656 Opportunity Drive
Toledo, Ohio 43612

Re: PW Packer #3
Laboratory Prolect No. S-2993

Please note the following results for the water sample
received on 04/24/92 and analyzed for the following
parameters:

Analysis Results MDL ppb

Total Cadmium
Total Chromium
Total Copper
Total Lead
Total Arsenic
Total Selenium
Total Zinc
Total Mercury
Iron
Potassium
Calcium
Magnesium
Carbonate
Bicarbonate
Sulfate
Chloride
PH
Conductance
Total Alkalinity
Hardness
Total Dissolved Solids

ND 20
ND 20
ND 20
ND 50
ND 5
ND 5
0.031 mg/1 (ppm) 20
ND 0.05
ND 50
1.754 mg/1 (ppm) 20
73.84 mg/1 (ppm) 50
65.44 mg/1 (ppm) 50
2.0 as CaC03 mg/1
186 sa CaC03 mg/1
398 mg/1 (ppm)
18.0 mg/1 (ppm)
7.520
9500 micromhos/cm
188.0 as CaC03 mg/1
496.0 as CaC03 mg/1
720.0 mg/1 (ppm)

Irving Berkowitz
Laboratory Manager

MDL = Method Detection Limit
ND = Non Detected ( below MDL )

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. #02525 884080070



ALL-TEST
ENVIRONMENTAL
LABORATORIES, INC.

60 Railroad Avenue, Hasbrouck Heights. N.J. 07604

(201)288-6511 FAX: (201) 288-6887

May 06, 1992

Heritage Remediation/Engineering, Inc.
Toledo Division
5656 Opportunity Drive
Toledo, Ohio 43612

Re: PW Packer #1
Laboratory Pronect No. S-2993

Please note the following results for the water sample
received on .04/24/92 and analyzed for the following
parameters:

Analysis Results MDL ppb

Total Cadmium
Total Chromium
Total Copper
Total Lead
Total Arsenic
Total Selenium
Total Zinc
Total Mercury
Iron
Potassium
Calcium
Magnesium
Carbonate
Bicarbonate
Sulfate
Chloride
PH
Conductance
Total Alkalinity
Hardness
Total Dissolved Solids

ND 20
ND - 20
ND 20
ND 50
ND 5
ND 5
0.098 mg/1 (ppm) 20
ND 0.05
ND 50
1.826 mg/1 (ppm) 20
88.04 mg/1 (ppm) 50
75.80 mg/1 (ppm) 50
2.0 as CaC03 mg/1
186 as CaC03 mg/1 .
568.0 mg/1 (ppm)
21.0 mg/1 (ppm)
7. 331
9000 micromhos/cm
188.0 as CaC03 mg/1
536.0 as CaC03 mg/1
878.0 mg/1 (ppm)

Irving BerXowitz
Laboratory Manager

MDL = Method Detection Limit
ND = Non Detected ( below MDL )

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. «02525
884080071



ALL-TEST
ENVIRONMENTAL
LABORATORIES, INC.

60 Railroad Avenue, Hasbrouck Heights, N.J. 07604

(201)288-6511 FAX: (201) 288-6887

May 06, 1992

Heritage Remediation/Engineering, Inc.
Toledo Division . ' •
5656 Opportunity Drive
Toledo, Ohio 43612

Re; PW Packer #1
Laboratory Pro ject No. S-2993

Please note the following results for the water sample
received on 04/24/92 and analyzed for the following
parameters:

Analysis Results MDL ppb

Total Cadmium
Total Chromium
Total Copper
Total Lead
Total Arsenic
Total Selenium
Total Zinc
Total Mercury
Iron
Potassium
Calcium
Magnesium
Carbonate
Bicarbonate
Sulfate
Chloride
PH
Conductance
Total Alkalinity
Hardness
Total Dissolved Solids

ND
ND
ND
ND
ND
ND
0.098 mg/1 (ppm)
ND
ND
1.826 mg/1 (ppm)
88.04 mg/1 (ppm)
75.80 mg/1 (ppm)
2.0 as CaC03 mg/1
186 as CaC03 mg/1
568.0 mg/1 (ppm)
21.0 mg/1 (ppm)
7.331
9000 micromhos/cm
188.0 as CaC03 mg/1
536.0 as CaC03 mg/1
878.0 mg/1 (ppm)

20
20
20
50
5
5
20
0.05
50
20
50
50

Irving BerXowitz
Laboratory Manager

MDL = Method Detection Limit
ND = Non Detected ( below MDL )

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. 802525
884080072



.
50R ATORIES, INC-

Railroad Avenue< Hasbrouck Hei^hts- N-J-
5ll FAX- f9fln 288 R887ll FAX. (201) 288 6887

Volatile Organic Analysis Data

61064 Hexel Matrix: Water
S-2993 PW Packer #1 Dilution Factor: 1

; : Heritage Rem/Eng. Co. Date Analyzed: 04/25/92

UG/L MDL

: ne ND 10
iide ND 10
; 2 ND 10
a ND 10

j uxomethane ND 5
ioethene ND 5

,iloride ND ** 5
'Lchloroethene ND 5
1 Dethane ND 5

ND 5
i

: Loroethane ND 5
achloride ND 5

: . ND 5
': methane ND 5
' lene 2 J 5
i^prapane ND 5

i romethane ND 5
Lchloropropene ND 5

j ND 5
I iloropropene ND 5

oroethane ND 5
: 1 Vinyl Ether ND 5
I
'• thene 4J 5
omethane ND 5
e ND 5

ND 5
ND 10
ND 10

ND 5
achloroethane ND 5

IED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. 802525 " 884080073



ALL-TEST
ENVIRONMENTAL
LABORATORIES, INC.

60 Railroad Avenue. Hasbrouck Heights, N.J. 07604

(201)288-6511 FAX: (201) 288-6887

Volatile Organic Analysis Data
Tentatively Identified Compounds

Project No. 61064 Hexel Matrix: Water
Sample No. S-2993 PW Packer #1 Dilution Factor: 1
Client Name: Heritage Rem/Eng. Co. Date Analyzed: 04/25/92

COMPOUND NAME RT
EST. CONC.

ug/1 Quality

1)
2)

3)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. 802525

884080074



' ^ Railroad Avenue' Hasbrouck Heights. N.J. 07604
(201)288-6511 FAX- (20 n 288-6887

LABORATORIES, INC __ ( ° ( °

Volatile Organic Analysis Data

Project No. 61064 Hexel Matrix: Water
Sample No. S-2993 PW Packer #2 Dilution Factor: 1
Client Name: Heritage Rem/Eng. Co. Date Analyzed: 04/25/92

COMPOUND UG/L MDL

Chloromethane. ND 10
Vinyl Chloride ND 10
Bromomethane ND 10
Chloroethane ND 10
Trichlorofluromethane ND 5
1,1-Dichloroethene ND 5

Methylene Chloride ND ** 5
Trans-1,2 Dichloroethene ND 5
1,1 Dichloroethane ND 5
Chloroform ND 5

1,1,1-Trichloroethane ND 5
Carbon Tetrachloride ND 5
Benzene ND 5
1,2-Dichloroethane ND 5
Trichloroethene 6.08 5
1,2-Dichloroprapane ND 5

Bromodichloromethane ND 5
Trans-l,3-Dichloropropene ND 5
Toluene 2J 5
Cis-l,3-Dichloropropene ND 5
1,1,2-Trichloroethane ND 5
2-Chloroethyl Vinyl Ether ND 5

Tetrachloroethene 5.96 5
Dibromochloromethane ND 5
Chlorobenzene ND 5
Ethylbenzene ND 5
m&o Xylenes ND 10
p Xylene ND 10

Bromoform ND 5
1,1,2,2-Tetrachloroethane ND 5

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. S02525



ALL-TE-STT _ _

ENVIRONMENTAL
LABORATORIES, INC

Raiiroaci Avenue, Hasbrouck Heights. N.J. 07604

(200288-6511 FAX: (200 288-6887

Volatile Organic Analysis Data

Project No. 61064 Hexel Matrix: Water
Sample No. S-2993 PW Packer #2 Dilution Factor: 1
Client Name: Heritage Rem/Eng. Co. Date Analyzed: 04/25/92

COMPOUND UG/L MDL

1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene

ND
ND
ND

Methyl Tert. Butal Ether (MTBE) 2J
Tertiary Butal Alcohol (TEA) ND

10
10
10

50
10

ND =
MDL
J =
**

None Detected
= Method Detection Limit
Below Method Detection Limit
= Compound Found In Laboratory Blank

SURROGATE COMPOUNDS

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

RECOVERY

96%
96%

107%

LIMITS

70-121
81-117
74-121

By:

Irving Berkowitz
Laboratory Manager

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. S02525

884080076



Railroad Avenue- Hasbrouck Heights. N.J. 07604
(20"28865"

Volatile Organic Analysis Data
Tentatively Identified Compounds

Project No. 61064 Hexel Matrix: Water
Sample No. S-2993 PW Packer #2 Dilution Factor: 1
Client Name: Heritage Rem/Eng. Co. Date Analyzed: 04/25/92

COMPOUND NAME RT
EST. CONC.

U9/1 Quality

1)
2 >
3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. »02525 884080077



ALL-TEST
ENVIRONMENTAL
LABORATORIES, INC.

60 Railroad Avenue. Hasbrouck Heights. N.J. 07604

• (201) 288-6511 FAX: (201) 288-6887

Volatile Organic Analysis Data

Project No. 61064 Hexel Matrix: Water
Sample No. S-2993 PW Packer #3 Dilution Factor: 1
Client Name: Heritage Rem/Eng. Co. Date Analyzed: 04/25/92-

COMPOUND

Chioromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluromethane
1,1-Dichloroethene

Methylene Chloride
Trans-1,2 Dichloroethene
1,1 Dichloroethane
Chloroform

1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloroprapane

Bromodichloromethane
Trans-1,3-Dichloropropene
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichloroethane
2-Chloroethyl Vinyl Ether

Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
m&o Xylenes
p Xylene

Bromoform
1,1,2,2-Tetrachloroethane

UG/L

ND
ND
ND
ND
ND
ND

ND **
ND
ND
ND

ND
ND
ND
ND
6.58
ND

ND
ND
21.28
ND
ND
ND

4J
ND
ND
ND
ND
ND

ND
ND

MDL

10
10
10
10
5
5

5
5
5
5

5
5
5
5
5
5

5
5
5
5
5
5

5
5
5
5

.. 10
10

5
5

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. 802525 884080078



ALL-TESTT 60 Railroad Avenue, Hasbrouck Heights. N.J. 07604

g0"288'65"

Volatile Organic Analysis Data

Project No. 61064 Hexel Matrix: Water
Sample No. S-2993 PW Packer #3 Dilution Factor: 1
Client Name: Heritage Rem/Eng. Co. Date Analyzed: 04/25/92

COMPOUND UG/L MDL

1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene

ND
ND
ND

Methyl Tert. Butal Ether (MTBE) 1J
Tertiary Butal Alcohol (TEA) ND

10
10
10

50
10

ND =
MDL
J =
**

= None Detected
= Method Detection Limit
Below Method Detection Limit
= Compound Found In Laboratory Blank

SURROGATE COMPOUNDS

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

RECOVERY

98%
98%

107%

LIMITS

70-121
81-117
74-121

Irving Bef-kowitz
Laboratory Manager

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. #02525
884080079



ALL-TEST
EN VIRONMENTAL
LABORATORIES, INC.

60 Railroad Avenue. Hasbrouck Heights. N J. 07604

(201)288-6511 FAX: (201) 288-6887

Volatile Organic Analysis Data
Tentatively Identified Compounds

Project No. 61064 Hexel Matrix: Water
Sample No. S-2993 PW Packer #3 Dilution Factor: 1
Client Name: Heritage Rem/Eng. Co. Date Analyzed: 04/25/92

COMPOUND NAME
EST. CONG.

RT ug/1 Quality

1)
2)

3)

4)

6)

7)

9)

10)

11)

12)

13)

14)

15)

CERTIFIED BY NEW JERSEY DEPARTMEtSTT OF ENVIRONMENTAL PROTECTION, LAB. #02525 fjROQSO



ALL-TEST
ENVIRONMENTAL
LABORATORIES, INC.

60 Railroad Avenue. Hasbrouck Heights. N.J. 07604

(201)288-6511 FAX: (201)288-6887

Volatile Organic Analysis Data

Project No. 61064 Hexel Matrix: Water
Sample No. S-2993 PW Packer #4 Dilution Factor: 1
Client Name: Heritage Rem/Eng. Co. Date Analyzed: 04/25/92-

COMPOUND

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluromethane
1,1-Dichloroethene

Methylene Chloride
Trans-1,2 Dichloroethene
1,1 Dichloroethane
Chloroform

1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloroprapane

Bromodichloromethane
Trans-1,3-Dichloropropene
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichloroethane
2-Chloroethyl Vinyl Ether

Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
m&o Xylenes
p Xylene

Bromoform
1,1,2,2-Tetrachloroethane

OG/L

ND
ND
ND
ND
ND
ND

ND **
ND
ND
ND

ND
ND
ND
ND
7.4
ND

ND
ND
ND
ND
ND
ND

3J
ND
ND
ND
ND
ND

ND
ND

MDL

10
10
10
10
5
5

5
5
5
5

5
5
5
5
5
5

5
5
5
5
5
5

5
5
5
5
10
10

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. 802525
884080081



ALL-TEST ^'_rr . f 60 Railroad Avenue, Hasbrouck Heights. N.J. 07604
ENVIRONMENTAL -(201)288-6511 FAX: (201) 288-6887
LABORATORIES, INC

Volatile Organic Analysis Data

Project No. 61064 Hexel Matrix: Water
Sample No. S-2993 PW Packer #4 Dilution Factor: 1
Client Name: Heritage Rem/Eng. Co. Date Analyzed: 04/25/92-

COMPOUND MDL

1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene

ND
ND
ND

Methyl Tert. Butal Ether (MTBE) 2J
Tertiary Butal Alcohol (TEA) ND

10
10
10

50
10

ND
MDL
J
**

None Detected
= Method Detection Limit
Below Method Detection Limit
= Compound Found In Laboratory Blank

SURROGATE COMPOUNDS

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

RECOVERY

96%
99%

107%

LIMITS

70-121
81-117
74-121

Irving Ber-kowitz
Laboratory\Manager

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. #02525 884080082



ALL-TEST
ENVIRONMENTAL
LABORATORIES, INC.

60 Railroad Avenue, Hasbrouck Heights. N.J. 07604

- (201) 288-65 U FAX: (201) 288-6887

Volatile Organic Analysis Data
Tentatively Identified Compounds

Project No. 61064 Hexel " Matrix: Water
Sample No. S-2993 PW Packer #4 Dilution Factor: 1
Client Name: Heritage Rem/Eng. Co. Date Analyzed: 04/25/92

COMPOUND NAME
EST. CONC.

RT ug/1 Quality

1) UNKNOWN

2) UNKNOWN

3) Acetamide, N-[4-(trimethylsil

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

3.33

39.72

40.85

22.88

29.86

53.35

0

0

37

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. 802525
884080083



ALL-TEST
ENVIRONMENTAL
LABORATORIES, INC.

60 Railroad Avenue. Hasbrouck Heights. N.J. 07604
(201)288-6511 FAX: (201) 288-6887

Volatile Organic Analysis Data

Project No. 61064 Hexel Matrix: Water
Sample No. S-2993 PW Bottom Dilution Factor: 1
Client Name: Heritage Rem/Eng. Co. Date Analyzed: 04/25/92-

COMPOUND

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluromethane
1,1-Dichloroethene

Methylene Chloride
Trans-1,2 Dichloroethene
1,1 Dichloroethane
Chloroform

1, 1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloroprapane

Bromodichloromethane
Trans-1,3-Dichloropropene
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichloroethane
2-Chloroethyl Vinyl Ether

Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
m&o Xylenes
p Xylene

Bromofonn
1,1,2,2-Tetrachloroethane

UG/L

ND
ND
ND
ND
ND
ND

ND **
ND
ND
ND

ND
ND
ND
ND
4J
ND

ND
ND
31.4
ND
ND
ND

1J
ND
ND
ND
ND
ND

ND
ND

MDL

10
10
10
10
5
5

5
5
5
5

5
5
5
5
5
5

5
5
5
5
5
5

5
5
5
5
10
10

5
5

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION. LAB. 802525
884080084



ALL-TEST
ENVIRONMENTAL
LABORATORIES, INC.

60 Railroad Avenue. Hasbrouck Heights, N.J. 07604
(201)288-6511 FAX: (201) 288-6887

Volatile Organic Analysis Data

Project No. 61064 Hexel Matrix: Water
Sample.No. S-2993 PW Bottom Dilution Factor: 1
Client Name: Heritage Rem/Eng. Co. Date Analyzed: 04/25/92

COMPOUND UG/L MDL

1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene

ND
ND
ND

Methyl Tert. Butal Ether (MTBE) 1J
Tertiary Butal Alcohol (TEA) ND

10
10
10

50
10

ND =
MDL
J =
**

None Detected
= Method Detection Limit
Below Method Detection Limit
= Compound Found In Laboratory Blank

SURROGATE COMPOUNDS

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

RECOVERY

94%
100%
108%

LIMITS

70-121
81-117
74-121

Irving Berkpwitz
Laboratory Manager

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION. LAB. 802525 nOAnonnoc
oo4UoUUot)



ALIXTEST
ENVIRONMENTAL
LABORATORIES, INC.

60 Railroad Avenue, Hasbrouck Heights, N.J. 07604

(201)288-6511 FAX: (201) 288-6887

Volatile Organic Analysis Data
. Tentatively Identified Compounds

Project No. 61064 Hexel " Matrix: Water
Sample No. S-2993 PW Bottom Dilution Factor: 1
Client Name: Heritage Rem/Eng. Co. Date Analyzed: 04/25/92

COMPOUND NAME
EST. CONC.

RT ug/1 Quality

1)
2)

3)

5)

6)

7)

8)

9)

10)

ID

12)

13)

14)

15)

CERTIFIED BY NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, LAB. #02525
884080086



pnoj. NO. PROJECT NAME

/ / 5 \£ !̂̂ /
CHA.N OF CUSTODY R E C O R D HERITAGE REMEDIATION/ENGINEERING, INC

SAMPLERS: tS,,iuiu.

STA. NO. DATE TlUE 8 o
STATION LOCATION

NO.

OC

CON-
TAINERS

Toledo Division • 5656 Opportunity Drive • Toledo, OH 13612
- ' ' ' / >

u;
V REMARKS

3 v/ y

_! I/

i v y
t/ A/ v/

5 L
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CO
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